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[Detailed Description of the Invention] 



[0001] 



5 [Technical Field to Which the Invention Belongs] The present 
invention relates to an improvement of a technique of 
controlling a system by speech recognition, and more 
specifically, the present invention enables efficient control 
through simple speaking by setting priority every device. 
10 [0002] 

[Prior Art] Speech recognition is a technique of previously 
recording recognition data such as parameters indicating the 
waveform and characteristics of a word in a database every word 
to be recognized and pattern-matching a spoken word with these 

15 recognition data thereby estimating the spoken word. 

[0003] When such speech recognition is employed for controlling 
a system such as an audio system, meaning is previously decided 
every word. A result of recognition is obtained with a word 
ID corresponding to recognition data or the like, and an 

20 application program for control receives this result of 
recognition and performs control decided in response to the 
recognized word, i.e., the contents of speaking of the user, 
on the system. 



25 [Problems to be Solved by the Invention] When a plurality of 
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devices of the same name are present on a system to be controlled 
in the prior art, however, it is necessary to prepare names 
varying with the devices as words while preparing recognition 
data for the respective words in order to control these devices 
5 by speech recognition independently of each other. 

[0005] For example. Fig. 7 is a block diagram showing an 
exemplary structure of a car audio system loaded on an 
automobile. This system has a center unit 10 controlling the 
overall system, a navigation unit 101 employed for the so- 

10 called car navigation, three CD changers 112 to 114 and two 
MD changers 115 and 116, and controls these devices by 
recognizing words spoken by a user in a speech recognition unit 
117. Control and transmission of signals between the units 
are carried out through a BUS line 108. 

15 [00061 Fig. 8 is a functional block diagram showing the 
structure of the speech recognition unit 117 employed as a 
control device by speech recognition in this system, and Fig. 
9 is a flow chart showing a procedure of controlling this system 
by speech recognition. As shown in Figs. 8 and 9, the speech 

20 recognition unit 117 previously stores recognition data for 
each word to be recognized in a recognition dictionary 
(database for vocabulary to be recognized) 1 (step 1). When 
the user speaks a word expressing desired control contents in 
order to control the devices, a speech input unit 2 connected 

25 to a microphone converts the voice of the user to a digital 
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waveform (step 2). 

[0007] Then, a pattern matcher 3 matches this digital waveform 
with the recognition data in the recognition dictionary 1 (step 
3), and transfers a recognition result of the spoken word to 
5 a command input/output unit 4 in the form of a specific ID 
allocated to every word. The command input /output unit 4 
receiving the recognition result controls the system o the 
basis of the recognized word (step 4) . More specifically, the 
command input /output unit 4 sends a control command having 

10 contents corresponding to the received recognition result to 
a device to be controlled through the BUS line 108, thereby 
implementing the control vocally instructed by the user. 
[0008] When the plurality of CD changers (112 to 114) and the 
plurality of MD changers (115 and 116) are connected onto a 

15 single audio system in the aforementioned prior art, words 
(spoken words and phrases) varying with the devices are 
previously set as words to be recognized, and the recognition 
dictionary 1 of the speech recognition unit 117 prepares 
recognition data every word. More specifically, numbers or 

20 the like are added to a name common to devices of the same type, 
for setting names varying with the devices as "cee dee changer 
one", "cee dee changer two" and the like, for example. Fig. 
10 is a conceptual diagram illustrating the contents of the 
recognition dictionary 1 registering names varying with the 

25 devices . 
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[0009] In this case, the user speaks "cee dee changer one" in 
order to select and operate the CD changer 112 and speaks "cee 
dee changer two" in order to select and operate the CD changer 
113, for example. Thus, when a plurality of devices of the 
5 same type or having the same name are present on the system, 
the user must generally memorize and speak different words for 
devices of the same type, in order to distinguish the object 
of operation from other devices of the same type. 
[0010] In this prior art, however, the user must remember names 

10 varying with the devices and uses long names including 
identification numbers or the like, leading to inferior 
operability. In particular, the user must speak a long name 
followed by a number for specifying any device also when some 
devices of the same type include a frequently used one, and 

15 hence it is difficult to efficiently operate the same. 

[0011] The present invention has been proposed in order to solve 
the aforementioned problems of the prior art, and an object 

v 

thereof is to perform efficient control through simple 
speaking . 
20 [0012] 

[Means for Solving the Problems] In order to attain the 
aforementioned object, the invention according to claim 1 is 
characterized in that a control device by speech recognition 
for controlling a system including a plurality of devices by 
25 speech recognition comprises a recognition dictionary for 
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registering recognition data expressing characteristics every 
word to be recognized, means setting priority varying with each 
candidate of a device capable of corresponding to a conunon name, 
means registering recognition data for the said common name 
5 in the said recognition dictionary as a word in association 
with a device having the highest priority among candidates of 
devices capable of corresponding to the said name, means 
recognizing a word from an input speech on the basis of the 
said recognition dictionary, and means controlling the said 

10 device associated with the said common name recognized as the 
word. The invention according to claim 4, grasping the 
invention according to claim 1 in view of a method, is 
characterized in that a control method by speech recognition 
for controlling a system including a plurality of devices by 

15 speech recognition includes steps of employing a recognition 
dictionary for registering recognition data expressing 
characteristics every word to be recognized and priority set 
for each candidate of a device capable of corresponding to a 
common name and registering recognition data for the said 

20 common name in the said recognition dictionary as a word in 
association with a device having the highest priority among 
candidates of devices capable of corresponding to the said name, 
recognizing a word from an input speech on the basis of the 
said recognition dictionary, and controlling the said device 

25 associated with the said common name recognized as the word. 
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The invention according to claim 7, grasping the invention 
according to claim 1 in view of a recording medium recording 
a compute program, is characterized in that, in a recording 
medium recording a control program by speech recognition for 
5 controlling a system including a plurality of devices by speech 
recognition with a computer, the program makes the said 
computer employ a recognition dictionary for registering 
recognition data expressing characteristics every word to be 
recognized and priority set every candidate of a device capable 

10 of corresponding to a common name, register recognition data 
for the said common name in the said recognition dictionary 
as a word in association with a device having the highest 
priority among candidates of devices capable of corresponding 
to the said name, recognize a word from an input speech on the 

15 basis of the said recognition dictionary, and control the said 
device associated with the said common name recognized as the 
word. According to the invention of claims 1, 4 and 7, 
recognition data for recognizing a common name is registered 
in the recognition dictionary as that indicating a device 

20 having the highest priority among devices of the same type when 
a plurality of devices of the same type corresponding to the 
common name are present on the system. When the user speaks 
only a familiar common name without a number for identification 
or the like, this is recognized as indicating the device having 

25 the highest priority among the plurality of devices of the same 
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type. Thus, the device having the highest priority can be 
readily specified with only the name of the device itself with 
no number or the like, whereby efficient operation is enabled. 
[0013] The invention according to claim 2 is characterized in 
5 that the control device by speech recognition according to 
claim 1 comprises means for changing the priority for the said 
plurality of devices. The invention according to claim 5, 
grasping the invention according to claim 2 in view of a method, 
is characterized in that the control method by speech 

10 recognition according to claim 4 includes a step for changing 
the priority for the said plurality of devices. In the 
invention according to claims 2 and 5, each user can assign 
high priority to a frequently used device on his/her own 
determination. Therefore, convenience suitable to each user 

15 can be flexibly implemented. 

[0014] The invention according to claim 3 is characterized in 
that the control device by speech recognition according to 
claim 1 or 2 comprises means starting the said registering means 
when detecting change of the said priority. The invention 

20 according to claim 6 , grasping the invention according to claim 
3 in view of a method, is characterized in that the said 
registering step is started when detecting change of the said 
priority in the control method by speech recognition according 
to claim 4 or 5 . According to the invention of claims 3 and 

25 6, the recognition dictionary is updated on the basis of a 
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structure or priority after change when any device is detached 
or added or the user changes the priority every device, whereby 
reliability of the operation is improved. 
[0015] 

5 [Embodiments of the Invention] Embodiments of the present 
invention (hereinafter referred to as "embodiments") are now 
described with reference to the drawings. Each function of 
the present invention is conceivably implemented by 
controlling a computer with software. In this case, a storage 

10 device such as a register, a memory or an external memory 
provided in the computer temporarily holds or permanently 
preserves information in various forms. A CPU performs 
processing such as working and determination on the information 
according to the said software, and controls the order of the 

15 processing. 

[0016] The software for controlling the computer is created 
by combining instructions corresponding to processing 
described in each claim and the specification, and the created 
software is executed in the form of compiled built-in software 

20 or the like, for making the best use of the aforementioned 
hardware resources . 

[0017] However, the aforementioned modes for implementing the 
present invention can be modified in various ways, and a 
recording medium such as a ROM chip or a CD-ROM recording the 
25 software implementing the present invention is a mode of the 
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present invention itself, for example. Further, the functions 
of the present invention can be partially implemented by a 
physical electronic circuit such as an LSI . 

[0018] As hereinabove described, the modes for implementing 
5 the present invention with a computer can be modified in various 
ways, and hence the embodiments are now described with 
reference to virtual circuit blocks implementing the 
respective functions of the present invention. 
[0019] [1. First Embodiment] 

10 [1-1. Structure] Fig. 1 is a functional block diagram showing 
the overall structure of a first embodiment. The first 
embodiment shown in Fig. 1 is formed by assembling a control 
device by speech recognition according to the present invention 
into a car audio system as a speech recognition unit. In this 

15 system, a speech recognition unit 107 is connected by a BUS 
line 108 in addition to a center unit 100, a navigation unit 
101, three CD changers 102 to 104 and two MD changers 105 and 
106, similarly to Fig. 7. In this system, four CD changers 
and four MD changers are connectable respectively, and specific 

20 non- overlapping IDs are assigned to devices capable of 
corresponding to a common name. 

[0020] For example, all CD changers can be associated with a 
common name "cee dee changer". In this case, the ID of the 
CD changer 102 is 4, the ID of the CD changer 103 is 2 and the 
25 ID of the CD changer 104 is 3, and the IDs do not overlap between 
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the CD changers. Similarly, all MD changers can be associated 
with a common name "em dee changer" , the ID of the MD changer 
105 is 3, the ID of the MD changer 103 is 2, and the IDs do 
not overlap between the MD changers . 
5 [0021] Fig. 2 is a functional block diagram showing the 
structure of the speech recognition unit 107 according to the 
first embodiment. As shown in Fig. 2, the speech recognition 
unit 107 comprises registration means 5 registering 
recognition data for a common name such as the "cee dee changer" 
10 in association with a device having the highest priority among 
candidates of devices capable of corresponding to this name 
in a recognition dictionary 1 as a word, in addition to the 
structure shown in Fig. 8. 

[0022] According to this embodiment, the respective CD changers 
15 102 to 104 and the respective MD changers 105 and 106 have 
contacts expressing the IDs thereof, and the speech recognition 
unit 107 detects the ID of each device through the BUS line 
108 . The speech recognition unit 107 decides priority assigned 
to the changers having the IDs by software stored therein. It 
20 is assumed that the numerical value of the ID of each device 
is employed as the priority of each device as such, and the 
priority ascends as the ID descends. It is also assumed that 
each device is provided with a rotary switch or a DIP switch 
so that the ID can be changed on the side of the device. 
25 [0023] The speech recognition unit 107 comprises change 
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detection means 6 detecting change of the priority of the 
devices and starting the registration means 5. 
[0024] [1-2. Function and Effect] The first embodiment having 
the aforementioned structure has the following function: 
5 Schematic order of the procedure from creation of the 
recognition dictionary to processing of recognition results 
is similar to the procedure show in Fig. 9. 

[1-2-1. Registration in Recognition Dictionary] When this 
system is initially started, the registration means 5 registers 

10 recognition data for a common name such as the "cee dee changsr" 
in the recognition dictionary 1 as a word in association with 
the device having the highest device among the candidates of 
the devices capable of corresponding to this name in the speech 
recognition unit 107 (step 1). 

15 [0025] The types of common names, candidates of devices capable 
of corresponding to the respective names and types of 
recognition data to be registered in the recognition dictionary 
1 when the candidates are present on the system are previously 
prepared as data 8 related to the common names . 

20 [0026] For example, it is assumed that the data 8 related to 
common names include the common name "cee dee changer" and 
recognition data expressing the characteristics of this name 
as words, and the CD changer is listed as the type of the devices 
capable of corresponding to this name. In this case, the 

25 registration means 5 detects that having the smallest ID among 
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the CD changers present on the system, and registers 
recognition data for recognizing the words "cee dee changer" 
in the recognition dictionary 1 in association with the 
detected CD changer. 
5 [0027] Fig. 3 is a flow chart showing a procedure of registering 
a common name in the recognition dictionary 1 . When the common 
name is to be registered in the recognition dictionary 1, the 
range of devices on the system to be investigated as candidates 
capable of corresponding to the common name is confirmed by 

10 referring to the data 8. 

[0028] In the procedure shown in Fig. 3, the registration means 
5 first determines whether or not a CD changer having an ID 
1 is present on the system through the BUS line 108 (step 211) , 
and adds the recognition data for the name "cee dee changBr" 

15 in the recognition dictionary 1 as a spoken phrase (words) 
corresponding to the CD changer if the CD changer is present 
(step 212). If no CD changer having the ID 1 is present on 
the system, the registration means 5 determines whether or not 
a CD changer having an ID 2 is present on the system (step 213) , 

20 and adds the recognition data in the recognition dictionary 
1 as words corresponding to the CD changer if the CD changer 
is present (step 214). Thus, the registration means 5 
continuously determines a CD changer having an ID 3 (steps 215 
and 216) and a CD changer having an ID 4 (steps 217 and 218) 

25 from that having a smaller ID, i.e. , that having high priority. 
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until the CD changer is found. 

[0029] The CD changer found at first as a result of continuing 
determination from that having high priority exhibits the 
highest priority. When making registration as to the found 
5 CD changer, therefore, the registration means 5 makes no 
determination as to that having higher priority but advances 
to a procedure of registering a common name for MD changers 
{ steps 221 to 228 ) . Fig . 4 is a flow chart showing the procedure 
shown in Fig. 3 in another form. 

10 [0030] As a result of the aforementioned procedure, the words 
"cee dee changer" are registered in association with the CD 
changer 103 having the highest priority among the CD changers, 
and words "em dee changer** are registered in association with 
the MD changer 106 having the highest priority among the MD 

15 changers. 

[0031] Fig. 5 is a conceptual diagram showing the recognition 
dictionary 1 in a state completely registering these common 
names. Referring to Fig. 5, general names varying with devices 
are associated with the respective devices, while the common 
20 names are associated with the devices having the highest 
priority. It is assumed that the numerals of the IDs of the 
devices are employed for the parts of numbers such as "two" 
and "three" allocated to the general names. 

[0032] For example, the common name "cee dee changer" is also 
25 associated with the CD changer 103 having the lowest (highest) 
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priority 2, in addition to the general words "cee dee changer" . 
The common name "e/n dee changer" is also associated with the 
MD changer 106 having the lowest (highest) priority 2, in 
addition to the general words "e/n dee changer two". When a 
5 plurality of other devices can be present on the system, a 
procedure similar to the above is performed also on these 
devices . 

[0033] [1-2-2. Recognition of Object of Operation] When the 
user vocally selects a desired device after the aforementioned 

10 recognition dictionary 1 is prepared, the device can be 
directly specified with a number following the device name as 
usual . In order to specify a device having the highest priority 
among devices of the same type, the user can merely spealc "cee 
dee changer" without adding any number to the device name . 

15 [0034] Consider that the user vocally selects the CD changer 
103 as a sound source (source) for sounding a speaJcer, for 
example. When the user omits the number and merely spealcs "cee 
dee changer" in this case, the CD changer 103 having the highest 
priority is selected. 

20 [0035] When the user spealcs "cee dee changer", this speech is 
input in a speech input unit 2 (step 2) , and a pattern matcher 
3 recognizes the words "cee dee changer" on the basis of the 
recognition dictionary 1 in the speech recognition unit 107 
(step 3). The CD changer 103 having the highest priority is 

25 associated with these words, and hence the pattern matcher 3 
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transmits the recognition result of the CD changer 103 to a 
command input/output unit 4. 

[0036] As a result, the command input/output unit 4 transmits 
a command for starting replay to the received control object, 
5 i.e., the CD changer 103, while transmitting an instruction 
for switching the audio source to the CD changer 103 to the 
center unit 100 having an amplifier function, for example, so 
that the sound source for sounding the speaker is switched to 
the CD changer 103 according to the user's vocal selection (step 
10 4) . 

[0037] Also when the user speaks "cee dee changer two", for 
example, with a number following the device name, the CD changer 
103 is selected since the CD changer 103 is associated with 
these words . 

15 [0038] Also when selecting the MD changer 106, the user may 
speak "e/n dee changer" with the number, or may speak only the 
common name as "e/n dee changer" while omitting the number. 
[0039] [1-2-3. Updating of Recognition Dictionary] When the 
system structure is changed or the user changes the priority, 

20 the priority is thereby changed and the contents of the 
recognition dictionary 1 are updated in response to the change. 
When the CD changer 103 having the ID 2 is detached from the 
system, for example, the CD changer 104 having the subsequent 
ID 3 exhibits the highest priority- In this case, the change 

25 detection means 6 detects this change and starts the 
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registration means 5. 

[0040] The started registration means 5 updates the contents 
of the recognition dictionary 1 on the basis of the changed 
system structure or the changed ID of each device. When the 
5 CD changer 103 having the ID 2 is detached from the system, 
the CD changer 104 having the subsequent ID 3 exhibits the 
highest priority. Therefore, the recognition data for the 
words "cee dee changer" is re-registered in association with 
the CD changer 10 4 newly exhibiting the highest priority. 

10 [ 0041 ] As a result , the CD changer 104 is selected as the control 
object when the user thereafter simply speaks "cee dee changer" . 
When a CD changer having the smallest ID 1 is newly connected 
to the system to the contrary, for example, the new CD changer 
has the highest priority. When the user simply speaks "cee 

15 dee changer", therefore, the new CD changer is selected. 

[0042] According to the first embodiment, the user can change 
the priority of each device such as the CD changer or the MD 
changer to desired order with the rotary switch or the DIP switch 
provided on each device. In this case, the user can construct 

20 a system convenient for him/her by assigning high priority to 
a frequently used changer. 

[0043] When the ID of a changer close to the driver's seat of 
an automobile is set to 1 and changers of the same type set 
on other positions such as the trunk room are supplied with 
25 lower IDs 2 to 4 , for example, the changer close to the driver's 
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seat Is automatically selected when the user simply speaks "cee 
dee changer'^ . 

[0044] [1-2-4. Effect] When a plurality of devices of the same 
type corresponding to a common name are present on the system 
5 in the first embodiment, as hereinabove described, recognition 
data for recognizing this common name is registered in the 
recognition dictionary as that indicating the device having 
the highest priority among the devices of the same type. When 
the user speaks only the familiar common name without a number 

10 for identification or the like, this is recognized as that 
indicating the device having the highest priority among the 
plurality of devices of the same type. Thus, the device having 
the highest priority can be readily specified with only the 
name of the device itself with no number or the like, whereby 

15 efficient operation is enabled. 

[0045] According to the first embodiment, the recognition 
dictionary is updated on the basis of a structure or priority 
after change when any device is detached or added or the user 
changes the priority every device to change the priority, 

20 whereby reliability of the operation is improved. 

[0046] [2. Second Embodiment] While the rotary switch or the 
DIP switch is provided on each device for changing the ID on 
the side of the device in the first embodiment, the switch or 
the like for changing the priority of the device can 

25 alternatively be provided on the side of the speech recognition 
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unit 107 as priority change means 7. 

[0047] Fig. 6 is a functional block diagram showing such a 
structure according to a second embodiment , and a speech 
recognition unit 207 according to the second embodiment is 
5 provided with priority change means 7 changing priority every 
device in addition to the structure of the first embodiment 
shown in Fig. 2. More specifically, the priority of a desired 
device ascends when the user selecting the device pushes a 
button "priority" on an operation panel so that this device 

10 substitutes for a device precedently exhibiting higher 
priority in the priority change means 7, for example. The user 
may perform similar operation by speech recognition by 
employing a specific word such as "priority". 
[0048] Also when the user changes the priority of the device 

15 from the priority change means 7, change detection means 6 
detects the change of the priority and starts registration 
means 5, for re-registering words according to the changed 
priority. 

[0049] According to the second embodiment, as hereinabove 
20 described, each user can assign high priority to a frequently 
used device on his/her own decision with the priority change 
means 7. Therefore, convenience suitable to each user can be 
flexibly implemented. 

[0050] [3. Other Embodiments] The present invention is not 
25 restricted to the aforementioned embodiments but also includes 
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other embodiments as described below. For example, the 
structures shown in Figs. 1, 2 and 6 are mere examples, and 
the present invention is also employable for controlling 
another type of system other than the car audio system- Also 
5 when the present invention is combined with a car audio system, 
the types of the specific units such as the navigation unit, 
the CD changers and the MD changers, for example, are merely 
illustrative and can be freely replaced with other types or 
sound sources or units having other functions. 

10 [0051] For example, the present invention can also be 
implemented as functions of a general computer having a 
peripheral device, in order to control the computer itself. 
More specifically, the present invention may conceivably be 
employed for specifying a device for storing or outputting 

15 information when an external memory such as a hard disk unit 
has a plurality of drives or a plurality of printers are provided 
as output units, for example. 

[0052] The change detection means 6 shown in Fig. 2 is not 
essential but the user can start the registration means 5 on 

20 his/her own decision when the priority is changed, or the 
priority of each device can be fixed. The IDs (priority) of 
the devices shown in Fig. 5 are mere examples, while the IDs 
may not be serial numbers such as 2 , 3 and 4 but the numbers 
may be set at random as 2 and 4, for example. Further, the 

25 form of the IDs may be changed, or the CD changers and the MD 
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changers can be regarded as candidates associable with a conunon 
name as a single group. When the user simply says "dlsJc", a 
specific unit can be selected from the CD changers and the MD 
changers, for example. 
5 [0053] 

[Effect of the Invention] According to the present invention, 
as hereinabove described, efficient control can be performed 
through simple speaking by setting priority every device. 
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mm^^m'm^'i±^^t>^w^tr^'Bpmwnz^^ 
mmm y o ^ a ^iB@i l fciatiiSE**:, 

[0 0 0 1] 

->;^5^A*{M1fli-rsSW®5S:AtrM-rs h<DX, «fc 0 * 
[0 0 0 2] 

iz. mmcDmm^^m^mm^ /■-i?uE<Dm^my^ 

-^'<£^J?)x-i5'^-XJc|BgtLTi5#, ^^^nfc» 
[0 0 0 3] 'OJc^fcC^^^.^^:^— 7^-(':^->:^7^A 

:^j:t*^a->XxAO$iJ^tcfflt>^«-&. mm^iilz^tb 

iz^jt^vtzmmiDnaxm^n. $ijisiffl©T^u^- 
*^*M^^n/i*\ rf£t)-^=i-—^<D^mfHmzmcxm 

[0 0 0 4] 

[^Hj^^'^s^Li^fr^iss] lts^l. mmmm\z^ 

mm\zm'm-r^rzisb\zit. mmz:tiz^f£^rz^w^m 
miii^xmMi.. mm^t<D^m^-^^mMi^x^ 

<-iL^mi)^$>^tzo 

[0 0 0 5] ia7tt. e»I*(C}f«t--2);^-:t 

-T^'i'^tv'XT^AW^fig^SJ^S^-rT/D^yir^T^So Z. 
CD->X5^A«, ±#:^SlJffl|-ri>-fe>^'— :in>y h 1 0 

0, \i^tj^^ti-±\f.^-'yBy\zm\>^^n^'r)dy- 

>'3>a---y h 1 0 1, 30CDCD5^3:>>«-\' 1 1 2~ 
1 1 4Sy;2 00MD5^x>>?^ 115. 11 6 SrW 
L, h 1 1 7 T':x— y-'©%^-r-2)#l&S: 

^is-rs ^ <!: \z^^x^n^^m^%fm-r^ h<Dx$> 

-r > 1 0 8 ^rilDTfT^^n^o 
[0 0 0 6] Sfc. CKDvXT^AtCiJliT, 'SPU^\Z 

1 7 0^fig<£ia8<D«tg:/P->i'lll(C^L, CO->X-5^ 

A ^^^igiST$iri^-r ^^s^msrs 9 ® 7 d — 5^ ^ - 
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[0 0 0 7] :*tc. >Ty5^>^^SB3*^ 
Tnv>KAffi:fjg|54tcM-ro ^®cl:3lc^i6iS*S:|g 

^C0^1fil3V>h**, BUS^-f >1 0 8*ffli;T«!lffll 

[0 0 0 8] ±IB(7)J;p;;^j:t«e5fefifc^(c*3ViT. 
— T^-f :tv'X5^A±fCCD^a:>$^r (1 1 2~1 1 
4) ■^MD^x>>^^ (115, 116) trnW^W^^ 

■5»c«!lSJrttra5««tS:«e6TVifc. ClCl-l?. 010 

[0 0 0 9] dro^-g-, 3.— +|-*;0t^Jx.«CD5=-x>v-V 
1 1 2SrMS?LTaifrr-5l?SfCtt rL-Tv^— "fe A^C 

^ — ti-^J . <ZV>=f-:s.yV\ \ 1 3 

®Rffl®«ii§i<!ii2sij-r^^c«6{r. raa©«gg-eafeO7:c/0^* 

[0 0 10] CKDctp^JcSEJUa^BTtt. rL-if 

«) -5 |5ia©fiSS§o:^C7&^T i*n€r J; < fie 5 Tj^j&^StS o TVi 
iSAT«g§^fi« L;^cttn«;f^ct ^.T^c^^o fcfeJi, Si^eU 

[0 0 1 1] ^mm. ±.m<r>^ofmmm<Df^m^. 



[0 0 12] 

^^^jc J; o T$iwr Sit «>©#^^fCct ^wmm. 

A;^i$ns#^*^e,Wie^>^^»tc«-::?<'^T#3&* 
:i<»:<&!ifm<i:-rs„ W*3S4(©f6Bj«, 1 cofgHJ 

Sfii-rsX5^-v^t, A;^^nsW^*^6H3tE^^S^S 

iS'^fflv^T. ^mro^H^^trv-x^A^^^^^iSfCct 
o T$iJWr § feJi) ©^^iSit J;S$iJ^ffl-/ny^A* 
t3®LfcfB«iii#:{C*3liT. a^^Pi^7A«MIB:3 > 

<DmmzMit^m-fxmtimmmm\zmmt vxmm-^ 
i±. xf}^n^=spt^^mmm^mm\zm-^^^xmm^ 
m^^it. mmti.x^^nftmtm^(D^mizMit^ 

^mi, 4, 7CD^H^Ttt, ^m<D^mizM^^-r^mm 
oagg*^'v-x7^AJifc«i^#^-rs«-&, sK^^ao^ 
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to 0 1 3] m^m2 (D^mit. m^mi?m<D=^p^ 
5 (D^mit. m^m 2 <D^m^:i3m<Dmj^^^^^ 

CO 0 1 41 mimz(r>^m\t.. it^^ixtt 212^0 

i^m htz^^\zmumm-^^^^mm-t^^^^m7i. 

^b^^ai \.tzm^\zmmM-r^7.^y -f^mm-r^ c: 

[0 0 151 

[mm(omm<Dmm] mz. :^^m<Dmm(Dmm 

X 7TSiJS?-r S :i i: »C J: o T^iST S c: t <KW t 

tm^T:. mn^~^mzun\^tzKi^mm\z^m-r 
[0 0 161 sfc, u>\f.=L—^f^unt^vyh^x. 

xTisas^seffl-rso 

[0 0 17] {BL, *:5gQ^?:^:S-r^/c(S6<75±te©J;p 

*SIS-rS V 7 h-i/xT^rSBgiiLfcROM^^ y :7^^C D 
-ROM®J:5fd:tB®iK#:ti. ^n^ffiXfc. *^H^<D 

[0 0 181 n>t;i-^$fiefflLT2fi: 



[0 0 1 91 [1. ^immm 

Cl-l. Slfi. m lllM}^Sgcoii:#:«§^^^ 

$).|)o C:0->X5^Att, HTtra^tC. ■t>^'-rL--y 
h 1 0 0. >3 >a.--;/ h 1 0 1 , 300CD 

5^x>v-V' 1 0 2~1 0 4, 2:3®MDg^x>v?-V 1 0 
5, lOetcUPA, h 1 0 7 Sr, BUS 

^-r >1 0 8XftiHILfct.CDX^-2>„ C:CD->X5^AT 
CD^x>i7rSt;MD^x>>' + ©gEiEnT#l^^ 

*«^-n^'n4#-ro<»:L> ^^ao^sBsfc^Lwsi^a 

[0 0 2 01 «»JA«. ±T©CD^x>i?r« TL-T 

d^X^-So C©*^. CD5^x>>'v 1 0 2<D I D« 
4, CD^x>v'r 1 0 3© I D«2, CD5^x>vY 
10 4®ID«3T*D. CD^x>>'-v|5|±©Pb1T« 
I D<Z)M1t«^Ct^. ra^Klfc:, ^T©MD^x>v^« 

tt^;it*^T#. MDg^x>>?-^ 1 0 5© I D«3, M 
D5^x>>?-^ 1 0 6® I Dtt2X*0> MD5^x>>'-\' 

ra±©ffix I Doa*g«;a:Vi. 

[0 0 2 11 ^tz. E12tt. m 1 *S£J^^{C*3(t^«?& 
h 1 0 7©«fig^^-ratg:/P'y^0X$. 
c:©0(c:*-ri5tc. 9Pmm:i~y h i 0 7«, 

ttTisiiSE* 1 izmmt Lx^mt^^&m^ s ^m^ 

[0 0 2 21 fji^td. :iO)mm.^]Xit. §CD^x>i^^ 
1 0 2~ 1 0 4S.0^€rMD5^x>vA' 1 0 5, 106 

SB® I D«-*-r»^*J^^. W^^^-ryhl 
0 7HBUS7-01 0 8«::/M>T&«|g©I DSrt^ta 
-r«.o ^LT«^ig^a.--y H 1 0 7*^, rtScT2>y7 
h'i^xTtCi'CjT, fOi^T^C I D<£j*-3^x>i?^<C 

^fz, (Dm^<Dm\za-iS' u-x-r •v^^t^-c t' 

[0 0 2 31 S7t, =SPmm.:i—'y h 1 0 7{i, 1SS§© 

[0 0 2 4] CI -2. ifrnj^umm ±i^(Dj^oum 
u^. mm.mm<Df\Fi&i)^^mmii^M(^mm\zm.^mm^ 
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■5. 

[1-2-1. mm.^m^(D^m') ^^-yxy^Atmrnz 
ewi^ti^i, =§pmm=L--y h 1 0 7Ttt. 

[0 0 2 51 dZlT, ^^jKD^IS^tUTfOck^Tat)© 
[0 0 2 6] «fi|;^tf, ^tiiCD^^astcH-r-S^-iS' 8 (D4> 

[0 0 2 7] Z.Z.X\ EI3«, *iico«lii*^.iiSS^» 1 
3i»«*J;^|g^S5»ifcS^Lct5i-r^t^, ^^a« 

[0 0 2 8] ^LTv laSO^JHTti. ST. lEfil^© 
5«BUS7-r>l 0 8€:MT, ID*«l<DCD^a:> 

i?rt)^i^7.^A±iZ^tE-t^-d^^ot^^mm\^ 
^2 1 1) . #ffiT*«-&«. TL-Tu— 

fc*f*£:-rsf2^ig'6j mm) tvx^mmnzmisa-r 

(X7^>;/y2 1 2) „ I D/^»n©CD^x>v-\'*^-> 
X7^AJ;^C#ffiL;i^>«-&tt, ^t>T I D*^2«)CD5^ 

^•y::^2 1 3) . WtET^m^it, ^WLmf"-^^, ■?• 

JnT-S (Xx->'7'2 1 4) o ;icDJ;3{c I DTi^/jN^tife 

•\'*^^.l,Sn-5ST?, I D7i^3OTt>0D (X5=--y:7'2 1 
5, 2 16), 4<Dh(D (Xx>>:/2 17, 218). 

[0 0 2 9] c:®J:^IC@$ta[CDiSVife©*^G.*lJ»fS-igg 

s ««g $ nfc c D 5^ X > «^5feSi&« 



mo^Vf^mim-r^^m.^^mti (X5^>v7'2 21-2 

2 8) . nt*5, H3{C^KLit¥lli*SiJCDJgT*T<i:ia4 

[0 0 3 0] e;±©ct5;^c^«l^(D^«. rL-T%>- 

•^xhjC'^—i i:Vi5#i§«CD5^x>-»'+'Tffi5feac 
3&t-#i^UCD5"x>v-\' 1 0 3 tC*tJ^;#ttTa^^ 

MD^x>S?-\'4'Tffi5feS35^— #iSt^MD5^x>>'-V 1 

[0 0 3 1] dClT', EI5«, UdOU^T, d 

-5, ^<Dm\t. ^mm\z. wm^t.\zSits.^^^^(D 

K><D^mz-D\^^ rtcj ^ r$^j tViofcS^©SP^J- 

[0 0 3 2] mX\t. I&^mm'h («K) <D2X$>^ 
CD^x>v'-\' 10 3 fCti. ru— Tii— ^ A^L^^— 

tz. m9c&f)^m.'h (fti^) ©2Tfe-5)MDf^x>-:^^ 1 
[0033] Cl-2-2. »fP5t*©^D ±gE©i 

^pxmm-^^'^^ '^^^^mr>mm^(^m.\z^^^nn 
xm.w^m^m^-r^z.ii^x^^ii\ nm<Dm^<D^ 

[0 0 3 4] r^i*?-^, n.— tfds, Xbf-;*;* 
ilSe-rifS (V— X) tbTCD^x>v'^ 10 3$-^ 

g'b®$feffi©ia!itriCD5^x>>?-\' 1 0 ZffiWSi^n 

[0 0 3 5] tt^t)%, rL— tf*t 

$n (X^-yy2) . «^^,i8:x-y h 1 0 7Ttt, /I 
^'->-7-y^>ifgB3*^*K.lS^»i fdSo't^T ru-T 

3) , ^LT. C©m^tC»ffi5fe^;*^«i«®CD5^x> 

>?-v 1 0 zf)mi&{in<bnx\'^^<Dx. n^—y^vf- 

>i^gl53td:=iV>KAI±5;^/gB4td. |gaSiig*AiCD5^x 
1 0 aT^)-^;!.!:^^;!-^-^. 
[0 0 3 6] dcDSgm, =iV>KAa};'3gP4tt. ^J;^ 
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m.m^&^ty^-=i--'y h i o (nznx^xr^-y'-i^t 

^M€:CD^x>v-^ 1 0 3JCW0#^^#^$:ii«-r 

[0 0 3 7] 

c:®^is<c«cD5"x>v'-\' 1 0 z-hmmnn^ 

CO 0 3 8] Sfc. MD^^x^i^-^- 10 6 SriSMT-5« 

[0 0 3 9] [1-2-3. mmnm(D^m u^. -> 

x>v^ 1 0 3*^->7.7^A±A^5,K0^1-$n^c«^tC 
:;^tc/jN$vu DTa&-s 3^^-r)CD^x>>'^ 1 0 

[0 0 4 0] e»j$nrcs@^g5«. ^Ht^«->x5^ 

trT-S. T;^ct?-^, I d*^2T«)^CD5^x>>'^ l 0 
3d^->X5"A±75^eitO^$n;t«-&{'tt, ^JcfC/jNSVi 
I DT*-i)3Sr^oCD^x>>'^ 1 0 4t)m^&mM 

fcCD^'xVS^-X' 1 0 4{C*tJE6:Wte.nTS©bBSn 
[0 0 4 1] -ew^zL— y-'T&t^ic rb— Tv» 

^10 4i()mmM^LVXmn-^tl^^ii\ZfS:^o 

^sJ;^«, I D*>*ft/jNCD 1 T*-5CD^x>vA'*^ 

mrz\z>^x^A\zmm^nrzm-^izi,t. mrzucD^x. 

;^ C D ^ X > -» 3&t S*? S n ^ c i { fd: -5 o 

[0 0 4 2] Sfc. ^ 1 *ifiJ^Ji-C«. CD5^x>>'^ 
^MD5^x>>?^?5:<i:P'«r(OffilSg®«5t««. rL-lf 

x-f y^f£E=&mi^^xmm<Dmmz^^-r^ ;r id^'T^ 

-5. rL— tf«, e^i-/&i«Sg(C^ffl-r-5>5"x> 
t ^ T^gV^^-r ->X7^ A $r«i^-r ^ d t 

[0 0 4 3] :S:f*:6<jjc«, m^Litf^wi^cDm^mizm^ 



m{c^S-rsiliacD5^x>i?rtc«^tiJ:0<£l> I DT 

[0044] (.1-2-4. ^m: u±(D^^iz. mi 

mmmmxit. ^m(D^wizn!t^r^mm(^mm^~>7. 
y'A±{zm^w&-r^m^. ^m^mo^w^mm-r^ 

(omm^mr'b<DtLx^mm\zmm^n^o 

T> n.-- mmm(Dm^uii>^mf-r\z, ml^^ 

mmt(D'b(D(D^mfzi-fx^B\zm^x^^(ox, 
[0 0 4 5] sfc, mimmmmxu. mmfmK>9\-v 

^ d <h fC J: o Tffi5fe«d^^C L ^{t«CDl«fig^ 

[0 0 4 6] C2. m2mmmm} mimmmmxit. 

^g: 7 t LT#^^lJ^::iy M 0 7 ©Mt^ttS Z t 

'bx^^o 

[0 0 4 7] 0 6«. Z.(D^oti.W,2Mmf&m<Dm^^ 

^.^zL- -y h 2 0 7 {ctt, 0 2 tc^ufc^ 1 mmmmo^ 

^S775Wte.nTV>So d<^)®5feS^Jg¥©7(Dft#: 
[0048] tCOL— »f 7 

5festc vtz.i)^-^x-^m.m-m<D^mm=rt:>n^. 
[0 0 4 9] z.<D^o\z. m2mmmx\t, ^9cmt 
M^g:7$fflt»T, m^(DOL-^mn6^om'&\x. j;< 

[0 0 5 0] C3. mcDrnmcDmrnd uis. ^^m\t± 
mmm(DmmAzm^^ti^'h(Dxi-i.rj:<, Aizm^-r^ 
^oum(Dmm<Dmm'h'^ts^<Dx&^o m^i-i. m 



CO 0 5 1] mmmm^w^-fSLm 

[0 0 5 21 Sfc. EI2fr^Lfc^fb«^ffi#®6«i£5.^ 

(D*ij»fTif®#®5*e»)-r^cfc3{cLfco, «g§rt 
fc^-ttiiioiD (ffi^fes) \mmz7&'^-r. id«2. 

o9,'a\ZfS[ifi$)^^X^m\^-OffiX.fi\^^. Sfc, ID®a 

^-"ocDif)^-':^^ \.x^m<D^mzicim.mm^mm 

[0 0 5 31 

[mmn^^ \iK±.<D^o\z. :^%m\z^n\i. ^ggr 

m 2] 1 mmMm\zii{-^^^^mM:i~y 
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mmMm\zm:mt^m'^(D9m^m^7^-ryu-^y- 

[EI 41 *l6l^<7)||l||SSJgSifC*5ViT, 

mmMm\z^mr^m^(D^m^m^m(Dm^x7^i.ii. 

[0 61 :^mm<D^2m:mmm\zisif^ti-^-y'^^ 
[0 71 se^aifijcisftij^w^g (#^^iijrL- h) 

[0 81 iiES5aWlcfclt^W^^SiS^^>v hO«l^^^ 
[0 91 ^g|^#<7}f^^;&'e>^iKi^«(7)^9(cS^¥Mi 

[01 01 viMmmizisif^m^mm(^p^^=s:^-rm^^ 

0o 

[i?^oia?^i 

5 -g^^© 
6 -mt^m^m 

8 ■••*aw=SI5;{cMt-^^-iS' 
1 0 0-—t:>^—:i-y h 
1 0 1 -^fciy— i'a >:i:r.-y h 
1 0 2~1 0 4 ••■CD5^x>>?v 
1 0 5, 1 0 6-MD5^x>v^ 
1 0 7. 2 0 7 •■■^l&^.ig|:x- -y h 
1 0 B -BUS^O 
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